The phytoestrogen genistein is a tissue-specific androgen receptor modulator.
To enable studies of androgen signaling in different tissues in vivo, we generated an androgen receptor (AR) reporter mouse line by inserting a luciferase gene construct into the murine genome. The construct is driven by four copies of androgen-responsive elements from the mouse sex-limited protein gene (slp-HRE2) and a minimal thymidine kinase promoter. Luciferase activity was readily measurable in a number of murine tissues, including prostate, lung, testis, brain, and skeletal muscle, and testosterone administration elicited a significant increase in reporter gene activity in these tissues. Consumption of isoflavonoid genistein is linked to reduced risk of prostate cancer, but direct effects of genistein on the AR pathway are not well understood. To examine androgen-modulating activity of genistein in vivo, male mice received daily doses of genistein (10 mg/kg) for 5 d. In intact males, genistein was antiandrogenic in testis, prostate, and brain, and it attenuated reporter gene activity by 50-80%. In castrated males, genistein exhibited significant androgen agonistic activity in prostate and brain by increasing reporter gene activity over 2-fold in both tissues. No antiandrogenic action was seen in lung or skeletal muscle of intact males. Gene expression profiling of the murine prostate under the same experimental conditions revealed that genistein modulates androgen-dependent transcription program in prostate in a fashion similar to that observed in reporter mice by luciferase expression. In conclusion, genistein is a partial androgen agonist/antagonist in some but not in all mouse tissues and should be considered as a tissue-specific AR modulator.